Metabolism of 6-trans isomers of leukotriene B4 to dihydro products by human polymorphonuclear leukocytes.
The major dihydroxy metabolites of arachidonic acid formed by human polymorphonuclear leukocytes (PMNL) are leukotriene B4 (LTB4), 6-trans-LTB4, and 12-epi-6-trans-LTB4. LTB4, and to a lesser extent its 6-trans isomers, are metabolized to 20-hydroxy products by a hydroxylase in PMNL. We have recently reported the existence of a second pathway involving a reductase which, combined with the hydroxylase, results in the conversion of 6-trans-LTB4 to dihydro-6-trans-LTB4. We have now investigated some of the characteristics of this novel triene reductase pathway in human PMNL and have characterized some of the products and their mechanism of formation. At low substrate concentrations, the major pathway for the initial metabolism of both 6-trans-LTB4 and 12-epi-6-trans-LTB4 is reduction of the conjugated triene chromophore to give dihydro products with single absorption maxima at about 230 nm. Dihydro-6-trans-LTB4 is rapidly converted to its 20-hydroxy metabolite by LTB4 20-hydroxylase. However, 20-hydroxy-6-trans-LTB4 is not a substrate for the reductase. Neither 12-epi-6-trans-LTB4 nor its dihydro metabolite, 5,12-dihydroxy-7,9,14-eicosatrienoic acid, which was identified by gas chromatography-mass spectrometry, were very good substrates for the hydroxylase. The dihydro metabolites of 6-trans-LTB4 and 12-epi-6-trans-LTB4 were formed rapidly during the initial phase of the reaction, whereas the corresponding dihydro-20-hydroxy metabolites were formed only after a lag phase. Experiments utilizing deuterium-labeled 12-epi-6-trans-LTB4 indicated that a hydrogen atom is lost from the 5-position of the substrate, suggesting that the initial step in the formation of the dihydro products is the formation of a 5-oxo intermediate. LTB4 is metabolized very rapidly by LTB4 20-hydroxylase in PMNL, and we have not yet identified dihydro products derived from this substance. However, LTB4 strongly inhibits the conversion of 12-epi-6-trans-LTB4 to dihydro products, suggesting that it may also interact with the reductase.